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ABSTRACT : 

PURPOSE: To obtain a reflection type color liq. crystal 
display device 

improving the colorimetric purity and lightness of a 
displayed color and giving 
a light display. 

CONSTITUTION: This liq. crystal display device has a 
cholesteric liq. 

crystal layer 30 and a light absorbing layer 40 on the 
lower substrate 22 . The 

liq. crystal layer 3 0 has been disposed under an electrode 
24 when seen from 

the user side and the light absorbing layer 4 0 has been 
disposed under the liq. 
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crystal layer 30. The liq. crystal layer 3 0 has mutually 
different plural 

wavelength regions of characteristic reflection. The 
regions Ch(n) are from 

Anm to Bnm [each of (n) and (m) is an integer of ≥l], In 
both the cases, Anm 

is ≥400nm and Bnm is ≤l,000nm. 
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[0070] ttl. -mtLXV4Xhfi240' . A 
nd=0.93/« mcOffii&fflf&SJifcOV ^tf)*: 
(s. u) £. jJfry#W*JtlC7'n'yKt4fcH 
1 OOttfcl^l.. 01 Ofr 

(s. t. u) Ji.-KTy^^«±tPJ3S«(H4'g5ST' 
^-r)t^-TS. ZtM. 09K^Ut8H=#i!fcfi«O 

[0071] zcom^m^mi^immwLff)* 

01 = 001 

6>2 = <9oi + 90° 

#P = 0OI±0OI 

01. 01. 6>p£5£Cl73~Cl93«9«lfctk5&rS 

a**@io. ai i -cwLW-rz. 20 

[0074] <9p = 0oi±0oi, 0i = 0oifcU 

#}l£jI6itlllA£'K>i: LfcPlhWMIiStf* CHI 
o(a)]. 0jis 3 |fcfiri6i*^l.3t^r>'*i^«t k S) 

Sfctf> N R v G. B{i£BEfcBE' (1iWHtf0t = 0 
oi±0oiT*jllirttc:^n6ii)SB. H&B'fc^T 
y#i^&7)*ilfc?)3b£) fcjfflO. BJ&AtStt^ttta 
JtC^*LT^&. -WIS. ffit&A^OWUltefti&i© 
t^Tl.«{C<affl«l<0Andi (ff$x1figjf) 30 
•$-6 C01 0 (b ) 3 . 0tefi&Aco;fr|ii]a><i>jt£:tfT 
y#HfcSffiT&*K PMBEifctiBE' fi^W® 

m. 1 t Ait Ltzwm^umm. 1 ^mtrttc j 9 

--KTy^«±£»Brt££i&T$>£. ifcfc. 01 0 * 

Andi= (360* n-0+540" ±90* ) A/360' 



(8) #^7-2 3 94 7 1 

14 
[143 
C 1 53 
[163 

[0072] 2««^ffl«ort. igiWBi&f&Ji fc^sg-r 

S**fifflK2. i3-^5-fiffl«li:L. 0k 02. 
0p 5- *Mtv$Ty# H$±fci>(*&{affi« 1 <Ogffl 

t. 0i. 0z. 0iZd&&m£.Wi&tZ>. 
[0073] 



[&9] 

C 173 
C18] 
C193 

* (b) >t»c9(s. t. u) 1 b(0. 0. -1)' ii. Ztl 

«L«a«W2jBattfc(s. t. u). (o. o. - die 

[00753 010 (b) X*). JMX^ABE^HL 
ffl« 1 lZXm-h%&. W&A<7)R *)<?)®&fiV6 3 0 

• -©-c*iiff(s. t. u)- (cjew-*. mm 

A0ffl9£nftSSrcH-3-C;ft>&(s. t, u)' fciflSi 
LTfcJ:^. £«)«Ol9EA(t3 6 0n' + 6 30* - 

e-cft&. A»3fe#j&BE' frhmm&T&th® 

R«tLT@eftJi3 6 0n- +4 50" -GTb 
6. tLhiO. &ffifilW»fiAfc:fcttSAnd 
i (A) \t. 3§8ftoafcR£Afc-?-?>fc«3SC20 3 

[0076] 
[&10] 



fcfc'L . 5U 2 0 3 "tT*M5bWftB E<9i§& 9 0 ' W 

[0 0 7 7] ^l~5C0ffiS)ffl?ffaatOV^T. And 
i i: -e^«ftflc#tt£*tf>*:*em£«<6~ 1 0 * 



C203 

^6~1 0(dS«ftT*L«**fcafc*5 5 0 n 

mT'fflffrfL LtAndi OffiT$> 6 . 

[0078] 

[*6] 
6 





And, (nm) 


(26)S*0&^ 


+ 


+ 






(26)5**0) n 


O 


1 


0 


1 




450 


558(1.01) 


1008(0.92) 


333(1.21) 


783(0.95) 




500 


544(0.99) 


1044(0.95) 


294(1.07) 


794(0.96) 




550 


550(1.00) 


1100(1.00) 


275(1.00) 


825(1.00) 




600 


555(1.01) 


1155(1.05) 


255(0.93) 


855(1.04) 




650 


563(1.02) 


1213(1.10) 


238(0.87) 


888(1.08) 



[0079] 



A a [S7] 



(9) 3 9471 

15 16 

« 7 

(f^;* hft240° . And=0.93) 





Audi (ma) 




+ 


+ 






(26)5$*<On 


0 


1 


0 


1 




460 


671(1.07) 


1121(0*95) 


446(1.27) 


396(0.99) 




500 


629(1.00) 


1129(0.96) 


379(1.08) 


879(0.96) 




550 


626 (1. 00) 


1176(1.00) 


351(1.00) 


901(1.00) 




600 


623(1.00) 


1223(1.04) 


323(0.92) 


923(1.02) 




650 


623(1.00) 


1276(1.09) 


301(0.86) 


951(1.06) 



[0 08 0] *10* [^8] 

m 8 

(WXhft240° , And=1.05) 





Andi dm) 




-♦- 


+ 








0 


1 


0 


i 




450 


750(1.11) 


1200(0.98) 


525(1.30) 


975(1.02) 




500 


692(1.02) 


1192(0.97) 


442(1.10) 


942(0.99) 


2&&(na) 


550 


678(1.00) 


1228(1.00) 


403(1.00) 


953(1.00) 




600 


670(0.99) 


1270(1.03) 


370(0.92) 


970(1.02) 




650 


670(0.99) 


1320(1.07) 


345(0.85) 


995(1.04) 



[0081] * *[3I9J 

m 9 





Aodi (no) 


(26)S*(Offi^ 


+ 


+ 






(26)5£+<Z>n 


0 


1 


0 


1 




450 


671(1.07) 


1121(0.95) 


446(1.27) 


896(0.99) 




500 


625(1.00) 


1129(0.96) 


379(1.08) 


879(0.$*) 


JfcBfom) 


550 


626(1.00) 


1176(1.00) 


351(1.00) 


901(1.00) 




600 


623(1.00) 


1223(1.04) 


323(0.92) 


923(1.02) 




650 


627(1.00) 


1276(1.09) 


302(0.86) 


951(1.06) 



[0082] 



★ * [S10] 
1 0 





Andi (ma) 


(26>5$*0>«^ 


+ 


+ 






(26)3*<Z>n 


0 


1 


1 


2 




450 


526(1.04) 


976(1.04) 


751(1.12) 


1201(0.99) 




500 


429(1.09) 


929(0.99) 


679(1.02) 


1179(0.97) 


jfefi(nni) 


550 


392(1.00) 


942(1.00) 


668(1.00) 


1217(1.00) 




600 


342(0.87) 


941(1.00) 


641(0.96) 


1241(1.02) 




650 


293(0.75) 


942(1.00) 


617(0.92) 


1267(1.04) 



[0 083] ifcfc. 02 = 0o 1+9 0* fcU fifflSl 

miZ&& CHI 1 (a) } . 
[0084] CKOIBn R. G N B{±S3fftfrl6lA^^(t 

HI Ofc-flte^LfcS-jfcgtf) ( s . t . u ) a 
And2 = ^oiA/360* 

5 5 0 nmtfc^T5$£St£-f S®fcA n ch fcjgtfxfl 



ffl«2£jgjll,fc#ifc&^£ ( s. t, u ) iDtfffitc: 
Jg-fttl>«ri:A>'T#.& CHI 1(b) 3 . 

[ 0 0 8 5 ] ffl?m.2<r)V ^T-v h Vb. n d2«ifci$ 

C21] OSfc^tUfiV*. 

[0086] 

[»1 11 

C213 

[0087] Sl~50ffilftfflf8[a®KoV^T. ifcg5 
5 0 nmtf>jgj!3te?)0oi £jS C 2 1 } KftA LT^tf)*: 
And2$:Sl 1 C^Kf . 



1 7 



[0088] 

cm i] 



1 1 





0OI 


And 2 (ran) 






240° 


0.78 


47.9' 


75 


240° 


0.93 


44.5° 


68 


240° 


1.05 


48.5° 


74 


260° 


0.81 


53. r 


82 


90° 


0.81 


-30.9° 


47 



20 



[0 0 89] Ji>oiit*co%.mfrt>o-9o° &r<omz 

M&ifi^ STN-LCD-^TN-LCDfcJHl^flTl^ 

o- ~7o- &.T<?>wmizi>&. ^imLgmmzi oo 

nm~700nmtU. ^ C2 1 D *>£>And2<0® 
H^toSfc. 2 5~14 0nmfc!5rS. 
[ 0 0 9 0 ] ffimLcrmmXQfti* tfoifcioTtk* 

fc**LT2 0~7 0' 0nH0ftK£&€tfJ:». 

#jgtil0~3 5' t-ttinxw 

[oo9i] mmie ■. ±wm.mmz. mLmx 

s = ( 1 —cos©) r p + qsin© 
t = ( 1 —cos©) r q — psinQ 
u = r 2 + (l - r 2 )cos© 

[0 0 9 8] Hc03fefrfflV^ 

xam^nmh^^mrnxb^x. -fxo-. s^r 
9sstthiabut, vita, ^y^znmthii^- 

[0 0 9 9] m.. nUXrU y^ffltS-C. #1^20 
[0 100] 4fc. I^fllfc, *l-C*10 0nmtLhO^50 



(10) HITF7-239471 

18 

* [0092] vmma ■ 2tt.<7)ifflfi.zmi\ mm 
2crmm*±micomtow^fo£ftLx s r-mz. & 
i mmtfiminmfomxmztt lx4 5- 

[0093] #WI8 : M2«'J ^f-i^H ^ 
2 5~14Onmfc-ri,^i:(;J:0. &&£<93fc»iBf* 

io ^ftcnvxxi) vtm&mzm&LxmLWfcmizx 

[0094] tf#M9 : mm<m^mt±m.<7M 
i&jSMtTrrnj^TA^ i o~3 5 " tr^j: tci 

[009 5] fftffi»*10 :®im\<r)V9T-i's> 
£300~1000nmfcfi>C:i:K<J:9. 

[0096] JJSfcfc Wtli. 3 UXf" U y 7fRflM<?> 

fr&fc&t*. *<0*§£Ji, E' = (0. 0. Dfc^rO. 
(s, t, u)«ifc«C2 2]~[24]-CSA6f>itS. 
[0097] 
[»12] 

C22] 
C23D 
[243 

IK?D3feSffl^TXr7-^5rff ! 5r3^ 

zig&mtuxm^tiii. m&nwhztwz-fhzttf 

[oioi] mtsnwm. mmimsmt. 
youftLx? uxtv ••/ ?m&mtm^tzm£izm 
h-r. ^w&&&mz'm5m*mv. ummmxM 
fc&snuxr!; v?msmt:m^&i&&izi>mft'S> 
h. 

[0102] ttz. *^HB{iXY«g2rffl^3tjSfB^ 

m^mzm^iziemijmmizhm^hzttfTZ. # 
aoA«§g. mum. wm%. sss. 7r^^s 

Lx^m-hh. 

[0103] 



40 



(11) 



&gi§¥7-2 3 9471 



19 



20 



6. 

[0104] cui&flinai 
mm*?. ±t<os« i2.2 2{ixvmffi 1 4 . 

24fcffi|6)lgl 1, 2l£fi§£. ?SailO$r^L-C 
V^S. TS«2 2{±riUX-rll y^?&rH«3 0^iiiT 
V^. XYmfiil4, 2 4«. I0»&15, 2 5fc* 
T^<9TOc*i3ft8JRttJ14 

0#*>£. 

[01051 _LT*Kl 2 . 2 2Ji#5*irc. X YS 
gl 4, 24{±ITO*^5:&„ ffifa&l 1 . 2 

SSflTV>l>. ElfijBUI&fHi. «JOii^40.4m 
m. 03681 00 0 r P m. i*0j»g3 3m/s fc U 
::^^^;:J:'3f-;^^ft£4' , fcU ±TfflKWMXM* 
£24 0* fcUt. 

[0106] sa&ffloifcsyi i o«. 

(Df-( y^a»«0HR9 0 3 2. AnttO.125) 
fc#4 (*/i^tt»tf>S8l l. ^r»(i0.9 

mm%) fca^&o. flgtt6.2jum-ci>s. 

[0107] aVXTVv7W^3 0\iWSz¥Vi'V 
*-9-yS#TA»£>3: 0 . ^4HM8iil±fyia-fk 1 iZTfi 
•f. WRsKy^a^yjSft^ttMol. Cryst. Liq. 
Cost., Vol. 199, pp. 3 4 5— 3 7 8Cf2il 

[0 108] 3WX7 i U>"H'1SS:^'tffflSa60^ : fr*S- 

(a) 47%. (b)37%. (c)32X. (d)2 
8%. (e) 26%. (f ) 24%. (g)22%. 
(h) 18%. ( i) 16%. (j ) 14%fcU 1m 

mftcommaiffZn.ftl- ( a ) 4 0 0 n m-4 7 0 n 
m. (b) 420 nm— 500nm. (c)440nm 
— 530nm. ( d ) 4 6 0 nm— 5 5 0 nm. (e) 
490nm— 580nm. ( f ) 5 1 0 n m— 6 0 0 n 
m. (g) 530nm— 620nm. (h)550nm 
— 650nm. ( i ) 5 7 0 nm— 6 8 0 nm. (j) 
600nm— 7 1 0 nmtftl»3Wf 'J v ?8SiflSrffl 
Hfc. :31/*t'J y^ifcfUf 3 0|*)fc{±. iftttRSt&fcS 
«W^*fcJWr4««Ch<lh Ch(2)£Xh^ 
Tfjfcfttt. Ch(l)(:li (a) fc (c) 

fc (f )0Mflc. Ch(2)»=tt(i) fc 

[0109] &-f«)K>& (a) fc ( i ) 
7iWI*»IliK»«R* i 3 MLt»t . EPBIS 

W*^y*?*IMiH2 (a) «HW£SV^WRUT4J6 

ffl^TSS^ffl^tr^xTXhUXj-Jni.. 02 

( b ) «»(c*3 WJ -/ ??&? H £«;:L. Sofc 

i^-f st^tfis-r ssskl*:. $s>k. mi ( c > «o 

flUZ ( a ) fc ( i ) *>±fc«l«l ( c ) fc ( j ) £lfc 



( f ) fcitfcU ¥fifcU:. d«0^H2 ( d) oflNc 

tO^ICTfiftJIfcltaiU 02 
( e ) 0Slfcft£**< U X h 7ttfc»« Lfc. 
[01103 JJB^WXrU >y ^ifc&lifcL fctfi^ffl 

1 oox h 54 7"fc 1 *09Bfi^jtf JG1-««K:X YSfi 
£J6j£Lfc. «Jb<98tfcLTifcft4 0 0 nm— 6 0 0 n 
m. 5 70nm— 7 1 0 n mfc^ttRW* 
y. R02fet«J£-r&*5-7^;^?r^L7t. M 

io 7*>i^*j8v\ Riffle ^-?s B B H^^iB$-f^-rs 

ifcjft^fc. 

[0111] CHiSM2 3llte0«l<O?S^^fitfc 

V^CS^tiiSChd). Ch(2). C"h(3)*Xh7 

[0 1 12] Ch(l)»i. ( i ) fc ( j ) OflMMk C 
h(2)(± (f ) . Ch(3)« (a) fc (c) <0«Jfttfc 
*fl<?;h.JBj£U S5570nm~710nm, 510 
nm— 6 0 0 nm. 4 0 0 nm— 5 3 0 nmfcltJtiKSt 
20 £Srf. R. G. B3fe(d^)Etl.*7-7^M^ 

[0113] ($mm 3 3 $mm 2<m&$&mmz& 

Ut. Ch(l)|(a). (c). (f)COSWtt. C 
h(2)£(f). (j)«WI»,Ch(3)i(a). 
(b). ( i ) tf)fSJltt£JHV\ »i4 0 0nm~6 0 
Onm. 5 1 0nm~7 1 Onm. 400nm— 530 
nmfc 5 7 0 nm— 6 8 0 nmfc!|tttRit£*H\ isT 
>\ -fxn-. Wyyfrte&iiJ—y 4 watt 

30 us. m7 4^^m^\ wsmy>vf)7-m&8?r& 

[oii4] imam*) mnm2cr>iMgk7Fgimz. 
ffiffi«ifcfiffl«2^Jn^3t <> 

[0 115]^11J:0. fflffl*2*>ttfi5 5 0nmfc 
fc(t4U^T-^Hy&7 5nmfcL/i. ^6«0 
+TJ±ieC2 03 nS:0fcUJt^<0A 
n d i OlfcgffiffttsfiAK U h «*ilCifi^. 

■eCl-Cffiffi«ltC{±^U^-^-hS:ffl^. »^5 5 
0 n mttJJtS U ^ a 2 7 5 n m fc Ut. 
40 [ 0 1 1 6 ] ffiffl« 1 <D*ffl!l!lftJgli-tSS 1 2 

a^rifi]fc»48' Sr^-t8»=^SLfe. 

[0117] ^m^f^mmmmwmsm- 

ttSrfflSL^fc^^. R. G. B«^fil<«{) 
2 . 1 VffifiTR«W»hi: 3r 0 . BB^ORIt^Ji 
Rfr'14%. G*U0%. BA*14%-CS)-?Jt. 3>h 
Mkli 1/2 4 0fa-f ^ BCfe^tR* 5 ? : 
50 1. G*<8 : 1. BA<5 : lT&ofc. 



(12) 
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[01181 jaJhOUHcffifflC 1 tfiffl«2 Ztot 

[0119] llffie^itoTai^Sfc. 
iaffl«lfcfiffl«22:Jntfe. ftfflglfctetf'J;*-* 
*-H£fflV\ afiSBOnmttJftSU^T-v-ay 
^275nmtLt. ftffiS 1 <7>SfflSttftgte± 

[0120] ^ ^^^F^ScORSt^W WSffitfefF 

ftlt 2 . 1 VfljfiTRJi**** t * 0 , 9»H%)R 
^7:^14%. 4xa-*U0% s -mvflfi 
14%tftofc. 3yh5XHtlil/240fA-f 
-figiftfcfcV^T^ry^e : K >fXO-#7 : 1. V 

[0121] ULJtattfcttffilK 1 fc<sH9«2 fcini S £ 

[0122] cufe^ii 6 ] mmm4 emM&xsati&s 

WC. SEiPoWRfc LTAn#*0. 1 5-et>&*Wtt3& 
<DMJ8912 2£fflVtf:. SI l«kO. fiffl«2<0* 
ft5 5 0 nmttJttS U ^T-V3 VSr 6 8 nm t L 
Jt. ifc. *7*>«t»TttSC2 0}»t'*>*9*-. n£ 
0 b Lt^cO A n di 0tt£fHHfcfifcK!J 

5 lnmtlfc. 

[ 0 1 2 3 ] £tl . ftfflS 1 <OgffiS«lJ&Ji-t£«tf>E 
WWSKnfllfc^MftU. {4ffl«2<0Sfflttfte<±±«« 
<7)ffi|6l5!^Kri6]fc4 5* £5rt«fcii£Lfc. ifc. fll 

[0124] R. G N B<0V^i*fLO^^lit>2. IV 
ftiffCEIMWB^ktr'). 3yh7XfJt(il/2 4 
07\*--f -ff0afc*SVvCR**8 : 1, G#»'9 : 1. B 
#6 : lT&ofc. 

[0125] jaji«wcffliaiEifcfflia«2*iini*i 
[0126] csstseaT- 3 sifg0!i4co?e[f B ^gafctJ 

HR0008£JflVvfc. 

[01 271*1 1 iO. fi[ffl«2WS[fi5 5 0nmt 
t3ttSU^T-^3y^68nmi:Lfc. *8tf) 



■fCIl* [20] +01S^5: + . n * 0 b LfcttdO A 
ikft5 5 0 n mtCteftS U ^T~^ a^678nm): 

Lfc. 4fc» mia«[icoaffl«^js{i±a«<7)Siii)3!aa 
MdfcWfcu. fiiffl«2ogffl$i!iftsii±a«^S[6i 

aSBMAftttlil 1 i t )±M&<7>mfo%m)jlPlb®4 9 

10 [0128] R. G. BW^fJlOS^iSiSt 2.2V 

0fa-f< l ->T R#8 : 1. G*<10 : 1. 
BA>'10 : lTftofe. 

10 12 9] nhrtmcffimi bmffi2zmz.&z 
biz**) ^-rticom^tii *n tamEft(=£ wr 

[0130] tm&ms) mm4(vffi£i s $&gmizi5 

WC. M&WRfcAntfO. 1 3-C&SUX4 -y^ttg 
20 HR000 lS^fflV^. >yfXhftS:260' tU. * 

[013 11*11 AO. fiffl«2OS[fi550nmK 
i3(tSU^x->'3y5:8 2nmi:L^. it. *9cD 
*-CJi^C20D + . n$:0tt^^cOA 

n di ^j&StefftttfsKlJ \f-)VT)V^-)V<mt{.<iZiS. 

feft5 5 0 nmKfcttS 'J ^7-^3^6 2 6 nmfc 
Lfc. fiffl«20gffl«iAS»±±M[^E|6l35^i 

tfflicwicu fiPta«i«jSffl«fcftS{i±a«osiifii 

30 «U£tn6jfc4 5- £&TO£lt£U:. 4fc. Mft«tf> 
&llMftK(l*l 1 J: 0±»«cOffiia]3l5SSriS]i:*55 4 

[0132] R. G. BW«l<^ifS«t2.1V 
tt&T'KSf^asK'hfc&O. nyb7^MtJil/24 
Oxj.-x-fiaHl^fcV^TRiU 0 : 1. G*U 3 : 
1 . B#l 2 : IX'h-itz. 

1 0 1 3 3 ] W±W«K:effl«l fc<£ffl8£2 SrSDtSCl 

[0 134] [ 9 } Hifefi^ 4 iOj&fB^gaHfc 

HR000 15rffl^fc. 'y-fXhftSr90* fc L. ^'f 

Yaffil 4, 24c7)fti>0K}iKh7>'xX^ (TF 
T) *«ifcaHKtlflV\ WSHR15. 2 5 t>TFT 

[01351SI11J:9. fiLffl«2cO»^5 5 0nmfc 
50 i>ft5'J^f-y3yi&47nmfcLt. ^10 



(13) :$m z: 7-239471 
23 24 

O+TlisS C 2 0 ) +Otg^£— . n £ 1 1 Lfc*§£-<9 2 . 1 Vftig-eWlstffl&'hfc & 0 . H8^rtf)K8t$li 

AndiWjft^fiSffftt^.-K'J^-^-h^ixKjfi ^7^2 5%. R#14%T'fcofc. 3yh7*hJt 

55 0nmt;Bf1-6'J?-r-;'3>'£6 68nmfcL R#*7 : lT&^Jt. 

fc. 2*:. {iffl«l<0Sffi»ftSJi±S«»El6lMa* [0144] H±««fc:flffl«U fcffiffl«2$:jDi.S^ 

[0 1 36] R. G. BaVYftia&i3nK>2. IV 10 [0145] Cllitm 2] Hi 3CS^ai&. ;'^?- 
0:1. G#3 2 : 1, B**2 2 : lTJ>-?3t. JJUbtf) |fflj£fc*<9fig£S^S^BS^§?:ftt£L£. 

[0137] CStdtMlO] Hte^50?fffi^lffitc i-4PMtoR7-f^-tJBV^a»U ±flW». T 
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